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Explanation of the Pla総8.
1. Introduc位on.
The presenもwriter百 have already reported もwospecies of Cerato目もomella，
causing blue stains of pine w∞d， namely Cerafosfomella ips RUMBOLD and C. pini 
E伽 CH(NISIXADO and YAMAUTI 1933， 1934). The third BP郎 iesof出eblue staining 
fungi， Ceratosfomella piceae MnNCH， isreported in也ispaper. 
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The writers o.re obliged句 Messr自.K.O凋 AK泊る， T. MATIDA o.nd TAKlTA of 
O自o.ko.Loco.l Forest Bureo.u for their help during the invesもigo.tion. Tho.nks o.re 
801白odue 加 Me目白rs.T. KONDG， Himedi-Eilinsyδ; R. SArro， Tottori-Eirinsyら;
M. KATO， Teisit，u-Rinyo.・Kyoku，Kiso Sikyoku o.nd K. EMA， Ako.si・Koen，for出e
supply of mo.terio.l 
1. Historical Review. 
1n Jo.po.n no vo.lid description h制 beenfound on th白 blue日tainof pine 
trees， ctl.used by Ceratostomella piceae Mtl'NCH， 0.1出oughthe occurrel1ce of出is
so.p stain of pine o.ud日prucewood seems to have been known since long time o.go. 
Only recently Y. TOCHINAl o.nd M. SAKAMOTO (1934) go.ve 0. de日criptionon the blue 
sto.in of日prucewood co.u自edby C. piceae in Hokko.ido. 
M. KASAI (1917) reported 0. blue自to.infung田 ofpine o.nd oo.k wood， with 
the no.me C.・pilife，.a(FR.) Wn~咽R. K. TANAKA (1926) deo.lt with帥 pstains of wood 
80nd designo.ted the co.usa.l fungus by the o.bove given no.me aftel' KASAI. 
The. fungu自C.p，1ifera giv自nby them， resembles旬 theperithecio.l自tageof 
C. piceae. They go.ve， however， no descripもiononもheconidium in Gro.phium-
type， which is one of出emost prominent ch町郎防risti巴Sof the present fungu8. 
Therefore it目eem自白 beduely con~idered もhatthis fungus di住ersfrom C. piliferll 
given by M. KASAI， o.t leo.st until the matぬ四日ho.lbe mo.d白 cleo.r. The blue-
8凶iningfungus， reported by D. NUMATA (1931) o.nd K. UYEDA o.nd K. NAGAMATU 
(1932)，自由ems旬 beC.・piceaea.lthough it i自notcert8oin. 
The wri凶rspr伺 entedtheir results of co.:npa.rati刊日tudieso.s加出自 e貸ects
()f tempera.ture o.nd七hehydrogen-ion concentration of culture medio. upon the 
growth of C. ips， C.pini， a.nd C. piceae， o.t the genera.l meeting of the Jo.po.nese 
Society of Agricultura.l Science held in Tokyo in April， 1934. 
IlI. Symptoms. 
The blue自ta.inco.u自edby C. pieeae is commonly found on th白 cut自urfo.ceof 
wood of pine o.nd spruce. 1n 0. lumber y町 dit is found not only on pine o.nd 
spruce wood， but o.lso on mo.ny other kinds of wood. According to the wri句rs'
survey， the followings were the subject旬 atta.ckby C. piceae.. Pinus Thunbcrg"，' 
P岨 L.，P. densijlora S. et Z.， P.μ"1)グo的 S.。も Z.，Cha倒的ItarゐooluraS. et Z.， 
C.)凶'iferaENDL.， Picea ;aoensis CARB.， P. Glehni・MAST.，Quercus glandifolia BLUMB， 
Kall抑制xn・抑グ'nlia脆 Q.，Magnolia毛ypo/euωS.et Z.， P"unus indica Tomm.， Betu/a 
japnn仰 SIEB.o.nd Acer piclum T.町 NB. Perhaps mauy more kinds of wood might 
be出自ho臼旬 oft，his fungus， if8urveyed more co.refully. 
The bl凶 stained叫 p-woodof Pinus dens伊0，.0，“Aka.mo.tu"，shows， o.s in 
Pla.te XXV， Fig. 1， a. wedge 8ha.ped， grayish blue or do.rk di目。olorationtap自ring
iro氾 thecort白xtoward出ecenter. Butもhedi且colora.tionis generally much 
Stldie自onC~，.atostomdla piua~ MUNCH， the ωllse of a Blle Stain of Pine Tree自. 541 
lighter tho.n those co.used by the previous1y repo此edtwo Cera.tostοmella.s， C・tim'
o.nd C. its (NIBlKADO o.nd YAMAUTI， 1933 o.nd 1934). On the surfa.ce of the o.tta.cked 
wood凪， very prominent graphium o.nd perith郎 iumcho.ro.cteristic to C. ticeae o.re 
produp.ed， which mo.y be自由enby the no.ked eye自.
M古NCB(1907) who dωcribed the fungus，自to.tedもho.tC. piceae w帥 very
common on the so.p-wood of the spruce o.nd the si1ver-fir， but did not 目白emto 
be quiぬ sure嗣 ωwho.tpo.rt it p1ayed in the b1ueing of the帥p-wood. MAO 
CALI.UM (1922) who reported this fungus in Eng1o.nd， sto.ted tho.t C. ticeae wo.s 
veη ∞mmon th自reo.nd ∞cuηed on pine wood a.1wo.ys intermixed with 0出er
BP舵 i倒， while on自pruceiもdeve10ped制 purecu1ture. When it grew fling1y， it
伺 U田 don1y flinもb1ueo.nd the wood rema.ined o.1m.ost unsta.ined， even when 
也esurfo.ce w制 coveredwiもhth自perithecio. When it wo.s fouud on b1ued timber， 
oも，hersp田iesof fungi were inva.rio.b1y pr自由ent.
Not on1y the cut wood in 1umber yo.rds， but o.lso pine tr白essta.nding on their 
root町e0.1自othe subject句 theo.to.ck by t，his fungus. The di自cgiven in P1a.te 
XXV， Fig. 1 wo.s cut from 0. pine tre伺 (P.1万unbergii)，which w朗自ta.ndingon 
its root， o.nd stil provided with quite gr伺 nneedle自・ It wo.s only 日omewho.t
weo.kened o.s the st自m w朗 buriedwith sa.nd o.t 0.帥.nddune in the s佃.sidein 
Tottori. A自由ownin the P1o.tes，也edisc h朗 wedge-sha.peddisco1orcd 1eiRions. 
In Sa.ghalien it i自帥idtho.t ma.ny spruc自主ree白sta.ndingon their root自町ea.tt.制ked
hy hlue-sta.ining fungi chiesy hy C. piceae. MAC CALLUM (1922) sta.ted tho.t many 
pine trees in th白for9flもne乱rEdingburgh were a.tta.cked by this fungus. However， 
in W自由ternJa.pa.n it is true that the fungus i自observed on th自1umber mo骨b
common1y. 
The microscopica1 feo.tures of the b1ue-白ta.indpine wood a.re自hownin Pla.te 
XXVI， Fig.1-3 The hyph嗣 ofthis fungu自 inthe wood tissues o.re a.1most 
simi1a.r to those of C. pini o.nd C. ips. 
IV. Source of the Cultures Studied. 
The culture stra.in自ofCeraloslomel/a pi'ceae were i日010.七edin the method given 
in the first report of the present contributions (NI8IKADO a.nd YAMAUTI 1933). The 
source of the fungu自cultures自tudiedin this investiga.tion is given a.fl follow自:
Stra.in No. 727. The 白もra.inw制 i自ola.tedfrom b1uか自ta.inedsa.p-wood of 
Pinus 1ちunber~ii P ARL.，“Kuromo.tu "， collected in Ako.si Park， Pref. Hyogo 
on J une 12， 1932. 
Stra.in No. 729. It wa.s iωl叫edfrom b1u9-sta.ined so.p-w∞d of Quercus 
glandijlora BLUME， collec凶 inKi目。勾emo.tu，Pref. No.gano on Oct.ober 12， 1932. 
Stra.in No. 730， iso1ated from b1uか自tainedwood of Pinus densiJlora S.ωZ.， 
collected in Kiso・Agema.tu，Pref. Na.ga.no on Ocω，ber 12， 1932. 
Strain No. 731， iso1o.ted froDl b1ue-sto.ined wood of Pinus densijlora S. et Z.， 
collected in Nakatugawa， Pref. Gihu on October 12， 1932. 
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Strain No. 732， isolated from blue-Rぬin白dwoo:l of Pinusρarvifo/ia S. et Z.， 
collec旬din Na.ka.tuga.wa. on 0ωober 12， 1932. 
Stra.in No. 734， isola.ted from blue-Rta.in白dwood of Belula j'apomca 5mB.， 
collect白din Kiso・Agematu，Pref. Na.ga.no on October 12， 1932. 
Strain No.738， isola.ぬdfrom blue-日切inedwood of Prunus indi切 THUNB.， 
collect白din Ki自0・Agema.tuon Oct.ober 12， 1932. 
Stra.in No. 741， isola旬dfrom blue引 aiuedwood of ClIJmaecJ'Pad'i 1的グera
ENDL.， collecもedin KiscトAgema.tuon October 12， 1932. 
Strain No.746， isolated from blu6-st.ained wood of Kalopanax ricinifolium 
MIQ.， collected in KiscトAg白ma.tuon October 12， 19.'32. 
Strain No. 595. This悦ra.inw朗自ent切出ewriters from Prof. J. WESTERDIJK， 
Holla.nd， with the na.me Ceraloslomella piceae MdNCH. 
V. Morphology of the Fungus. 
1. Mycelium. 
As shown in Pla.te XXVL th白 fungushypha.e in the st.oined wood re自由mble
in gen自ral初出08eof CeraloslomellaψS RUMBOLD a.nd C.・PiniM伽 CHgiven in出e
previous papers (NIRIKADO a.nd YUJAUTI 1933， 1934). They peneもmもethe parenchy-
m叫ousce11s inもhemedu11a.ry r90ys as ，vell 剖出etracheid8 and resin duct日.
They are brown or da.rk brown but somewha.t ligh旬r七hanthose of the a.bove 
two fungi. This fact se白ms旬 b白 thec肌自白 th叫 thecoloration of th白 wood
sta.ined by出isfungu日 islighωrもhan出eothers. The hyph剖 grownon the 
ma.lt-extract a.ga.r orもhepota.もoa.go.r a.re of lighter color. They a.re 3-8μwide， 
commonly a.bout 5μ. 
2. Conidiophores and Conidia. 
According to the日ha.pea.nd mode of th白 form叫ion，もhreekinds of conidio・
phoreR are found in this fungus. One of them泊もheconidiophore of the 
la.rge Graphium-も，ypej this is produced on the surfa.ce of 出6自凶ned鴎 p-w∞d.
Ano也erone is 01出eCephaJosporium-type， which is generally in or on出e
culture media.，出econidia. being produced on the ends of出ehyphal bra.nches in 
a. ba.U. The other one i8 ofも，heCla.do自porium・type，o.nd compa.ratively long 
conidia are produced v白rticila.句lyand also c叫enulatelyonもheends of出e
hypha.l branch白日orもheconidiophore自・
i) . Graphium-type: Inもhis旬'Peもheconidia. a;re produced on the top of 
a. 1ぽ ge∞mposiぬ conidiophoro，もhegra.phium. The conidia. a.re produced on 
the surf品ceof 自ぬinedsa.p-w∞d， usua.11y prec曲 dingthe forma.tion of perithecia. 
and 0凶 ofthe most prominent cha.racteristic日ofthis species. AB shown in Pla.te 
XXV， Fig. 3-4， they a.re som叫me自 shorta.nd ∞mposed of only some conidio・
phores， but sometimes of n. la.rge bundle of moreもhanhundreds of七heco凶dio・
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phores， the head being large and resem bling the pi1eu日 ofa mushroom. The 
head of graphium is colorl朗自， although the baRe and the hyphal strands a七
the base are brown or dark brown. 
The size of七hegraphium is variable according to the fungu目白trainsas well 
as the condit.ion白 underwhich they are formed. The writerばmeasurementof 
the conidiophore日 ofvarious straina produced on the malt.extracも昭釘 aft.er
8 days' cul ture aも2アC.are given in Table 1. The strains with 1.11 a白旬riskin 
Table 1， have not yet produced the peri也eciaso f町" but from the charac旬rlS七ics
of出egraphium stage they are曲目umedto be the same with thoae producing the 
perithecia. Therefore出eyhave been 1.自由umed加 beC. piceae MUNCH. 
Table I. 
Size of Gra.phium-Conidiophore of Cel'at倒的問ellapkeae Munch. 
Re日1lltof me剖 urementof 50 graphinm， rleveloped on 
malt-extract agar after 8ー 10days' cul加r白 aも27"0.
Fnngu目strains I.ength and width of 1 Length and wid仙 ofhead 日raphium(μ) 1 of graphium (μ) 
Hosもplanも1) Range Mean 
N o.727 1 Pin叫 TkunbtrgiiP ARI . 2~0-560 x 8-4nl 385似 41.71 30-70x2凶 0148.5x87.4 
729 1 Qut町出 glandiJforaBLUME 170-740 x 10-401 472.8 x 25.7 1 40-80 x30-1801 60.0x 100.0 
730場1Pin叫 at;加 asQraS. eもZ. 1300-540 x 10-401 387.0 x 17.6 1 30-80 x 40-1401 56.8 x 78.4 
731‘ Ditto ~ï0-650 x 8-4Q 419.6 x 15.1 1 20-70 x 30-1801 45.2 x 85.4 
732輪1Pinus pa何伊'IiaS. et Z. 1220-450 x 10-551 343.4 x 29.0 140-100 x 30-201 61.0 x 143.4 
734 1 Bttula jatonica 5mB. 120-580 x 8-401 282.6 x 23.3 130-100 x 30-1801 55.6 x 8.0 
738*1 P"u掘削 indicaTHUNB. 1320-670 x 10-401 459.8 x 25.6 1 30-80 x 30-2301 55.4 x 136.8 
7461品 lopanaxricinグOIiumMIQ.12 1O-540X10-401448.0x29.2140-80x60-~2016 1.0X118.2
747 1 Actr fotum THUNH・ 290-590 x 20-401 428.2 x 30.0 1 4ふ-90x 60-2101 66.4x ]27.2 
Remark日: 1) The name of伽 ho前 plant，from which“鳩山inw刷i1!Ola同 is
here given. 
According to Table 1， the graphium of the str自担 No. 727， iaoll.ted from 
Pinus 1万unhergit~ “ Kuromatu"， measured 220--560 x 8-45μ(mean 385 X 41. 7μ)， 
the head being 30-ー70X 20-2∞μ(mean 48.5x87.4μ). 
The conidia developed on 出istype of conidiophor倒 are colorle自民 elliptical， 
and similar to those of Cephalosporium type. They measured， as shown in 
Table II， 3-8 x 2-4μ(mean 4.82土0.03x2.50土0.03μ). (Pla.te XXVII， Fig.5.) 
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Tabl自 11.
Size of Conidium of Cn・atos伽 nellapl刊 aeMunch 
in Three 喧~pes.
Reslllts of measurement of 1∞conidia， develo伊don po句協glllcose
agar after 10 days' cllture at 25・'0. The a日teri田k骨 shows，the reRult 
of 200 mea叩 remen低
Fllng¥l日 Length of巴onidium(μ) Width of巴onidillm(μ) Type of conidium Rtrains R.ange l¥1ean Range Mean 
No.727 3-6 4.80土0.035 2-4 2.56土0.037
Graphium-Type 746 3-8 4.84土0.053 2-4 2.44土0.035
Average 3-8 4.82土0.032 2-4 2.50土0.025
No.727 .4-19 ‘9.19土0.145 2-4 2.l0土0.037
Clado伺porinm-Type 746 .4-2 持9.06土0.136 ユ-4 2.90士0.032
Average 4-22 9.13土0.099 2-4 2.90土0.024
No.727 4-12 7.19土0.084 2-4 2.80土0.027
Cephalosporillm・T.Vpe 746 4-11 7.14土0.077 2-4 2.95土0.027
A¥'era耳e 4-12 7.17土0.059 2-4 2.8土0.019
首) Ce.μalosporium-砂Ite: (pllI.te XX百 1，Fig. 4.) Th自 conidiaof this type 
ar自 producedon the end of young hyphae， and r自sembleto tho目白 of C.が'sand 
C. pi'n". They are colorl朗自" elliptical or long自llipticalwith round自nd円. They 
ar自由omewhatsmallerもhanthoRe in Oll¥dosporium type， although they are Rlightly 
.largerもhan出oseon Graphium. The conidia produced on出epotato-dextroRe 
agar叫 2500.are 4ー 12x2-4μ(me阻 7.17土O.06x2.88土O.但 μ).
iii)α'ado学on'um-砂Ite: (Plate XXVII， Fig. 1-3; Plate XXIX， Fig. 2-3.) 
As it will b自前atedlat.er，出自巴onidiaof出 istype are produced on出 etip of 
the germ-旬bωdevelop自dfrom出econidia as well as t.he回巴O日por倒・ The tip 
of germ-tubes， 1.日1.rule， swe1l8 slighもlyand producesもwoor出reeand 80metimes 
many protuberancωverticil1ately， on which the secondary conidia are produced 
in chain8. They are∞lorle略目pindle・shap吋 orelliptical， u811a11y stra招ht，rarely 
curved to on自由ideand one or both ends are pointed. At the t.op of conidia， 
one to three or rarely four protubera.nces are forll1ed， where the secondary couiclia. 
are also produced. 
Inもhesallle manner the conidia are produced on the end of hyphae growing 
on 8uch medium lik自由epot叫かd白xtroseagar. The conidia are produced in 
1. pa.niculate manner. The size of the conidia in仕山も.ypevarie円 greatly. An 
exa.mple of the me副 urementsof the conidia developed on出epotato・dextr個 eag町
at 2500. is， asshown in Table II， 4-22 x 2-4μ(me岨 9.13土O.10x2.90土O.但 μ:).
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iv) Germ仰 lionof the Coni・'dia. The conidia germinate readily in water or 
in出enutrie凶白olutions. Tho自由 germinaもedin 3% malt-回もractsolut.ion at 240C. 
after 24 hours' incu bation are自hownin PlaもeXXVII， Fig. 6. Onもhegermination， 
the ∞nidia白wellprom泊ent.lyand become 6ー 15x5μ，and spherical， elliptical or 
long elliptical. Aももheend of the germ-tube自， two to many protuberance日 are
formed， on which the second町 yconidia are produced. They are mo悦lyof the 
.，ladosporium type. 
3. Perithecia. a.nd Ascospores. 
i) Perilhecia. The perithecia are produced profusely on出ecuも自urfaceof 
lumb町 ortimber. AS shown in Pla加 XXV，Fig. 2， and Plate XXVIII， Fig. 2， 
they are f1.ask・shapeor of Sagittaria-bulb. The base of peri出eciais spherical or 
slightly depres自edspherical， and dark brown or black. The自urfaceis covered 
sometim自由 withmycelial strands. The perithecia produced on sもeamedblock of 
pine wood， measured 105-225μ(me岨 157.1土2.34μ)in heighもand10.5-225μ 
(mean 161.2土2.69μ)in width， a日shownin Ta ble III. 
Base 
Table III. 
Size of Peri也ecia.of Cerα書倒to伽 elαpiceae Munch. 
Re何日lもofmeaf!uremenもof100 periもheciaof strain No. 727， 
developed on 自色eamedpin自 blocks. 
Rang白 l¥Iean 
Height (μ) 105-225 157.1土2.34
Diameもer(μ) 105-225 161.2土2.69
650-1，950 1247.0土17.C6
Beak { Width (Apex) (μ) 与一18 9.6土0.047








The beak ofもheperi出eciumis very long， straighもorslighもlycurved阻 d
dark brown at the b岨eand be∞mes lighもercolor toward the apex， where iも
is provided with a fringe of cilia， as shown in PlaもeXXVIII， Fig. 2， 5， 6 and 7. 
'The beak of peri出eciadeveloped on steamed pine block are， !l.S shown in 
Table III， 6回一1，950μ(mean124.7土17.06μ)long， and 5-/5.5μ(mean 26.3土0.06μ)
wide at base and与一18μ(mean9.6土0.05μ)wide near出eend. The cilia are 
almost colorl自由民 10-15μina fringe， and 20-30μrarely 40μin length. 
i) Asci andωco司tores. The perithecia push ouももhe倒 cosporesfrom the 
:apical pore， when mature. Alもhoughthe wall of ascus dissolves in w叫er
readily，もheascu自of出isfungus is not so hard to observe朗 inthe巴朗自 ofC. i'ps 
O()r C. pi以 Asciare usually spherical， shorもellipticaland contain 8 ascospores 
{Pl叫eXXVIII， Fig.3). Those developed on steamed pine wood are 4.5-10.5μ. 
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Asco自por白鳥朗自hownin Plate XXVIII， Fig. 4， are colorl朗自， reniform or 
long elliptical，自traightor自lightlycurvedもoon由自ide，one or bot，h end自h泊g
pointed. They are 2.8-4.8 x 0.8-2.3μ(mean 3.7-1.4μ)制自hownin Table IV. 
Table IV. 
Size of Asci and Ascospores of CeratostomeUa ptceae Munch. 
Resul色ofmea聞l'ementof asci of悦rainNo. 727， 
developed on steamed pine hlockl. 
Nllmhel' Range Mean Standaro measured deviation 
50 4.5-10.5 6.98土0.169 1.122 
Ascis 
Width (μ) 50 4.5-10.5 6.26土0.132 0.934 
100 2.8-4.8 3.7土0.041 0.414 
A自cospol'e
Width (μ) 100 0.8-2.3 1.41土0.026 0.269 
ii ) The germ仇a/ionof Ihe回'co，司tores. Th自制cosporesgerminate readily in 
water or in the nutrient自olutions. Those germinated in 3% malt-extract !'IOlution 
at， 240C. aft白r24 hou1'R' incubation are自hownin Plate XXIX， Fig. 1-2. On the 
germination 血eyswell prominently， 白日p白ciallyin width and become globular， 
measuringふ-8x 4--5μ. They produce on白ortwo germ-tub伺 fromone or both 
ends. The germ-tube自arecomparatively thick and at.ta.ining above 6μ. At the 
end of germ-tubes they produce conidia in Cladosporium勺peand自ometimes
in Cephalo自porium-type.
VI. Taxonomi伺 1Consideration on the Fungus. 
From th白abovegiven morphological de自cription，it i自 cleart，hat th白 present
fungus belongs to th自genusCerato自tomella. According to the shape and size of 
the perithecia，也白 fungusmust be a member of the so-cl.lled Pilifera group 
named by M加 CH(1907). As it produce自由自 conidiaon large conidiophore in 
Gra.phium・t.ypeand in Cephalosporium-type as well帥 Cla.do自porium・typ倒， it 
. seems to be C. ticeae M加 CH.
C. ti'ccae， isolated by M古!'ICH(1907) from the sp舵 iesknown I1S C. pilifera (FR.) 
WINT皿， ha司 aperithecium re白emblingto出oseof C. cana， C.coerulea and Endo-
con劫・'ophoracoeru/escens・'Thecharacteristic自 of也egroup“Pilifera" de自cribed
by Mth!CH are as follow自:
Perithecien kohl自chwarz，kugelig， an der An司atzflacheetw朗 abgeplat旬t，
zuweil白n自chwachb白ho.町色， 160-240μim Durchmes!<er (自由lt.en1.50-260μ)， mit 
einem 0.8ー1.2mm 1岨 gen， 2(ト--30μ dicken， 自白:hwarzen， u町 egelm量刑getw制
gebogenen Schnabel， an de呂田enEnde ein Kra.nz farbloser， 20-.50μ 1阻 ger
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Wimpern die in einem Schleimtropf，阻問自pendiertenSporen tragt. Diese sind 
farblos， zylindri白ch，beider自由itsabgerundet， schw郎 hgekrUUlmt， 3.5-4..5μ lang， 
1.ふ-2μdick. Asei 5-6μim Durcbm白B自由r. (Vergl. die ahnliche Figur 20.) 
LA.GERBERG， LUNDBERG and MELIN (1927)，日tatetho.t， C. piceae differs from 
C. coerulea in sha pe. Those of the former specie自i回目phericaland not flattene(l 
in the ventral p町も. The cilia of the fringe are much shorter in the former. 
The above given characteristics of C. ti・'ceaenoted by M'ONCH and LAGERBERG e旬.
coincide with tho同 ofthe pre自entfungus. 
Th白血portantcharacteristic自 ofthe writers' fungu日 andC. piceae given 
by previouB authors are compared制 follows:
Table V. 
Comparison in Size of出ePresent Fungus and of Ce1'atQswmell(t 
pic・eaeMunch， given by PreviouB A凶 bors.
MUNCH (1叩7)|IAGERm問
( 1927) ト…
160-240 19与一224 10ト却5(161) 
Base (150-捌)




Perithecium ( B偶 k 1ι...16 
Diameter (μ) 20-30 10.7-21.4 ら-56 3-ー18
20-50 3.2 2.4 2ト 30(40) 
Cilia 
Diarr叫 er(μ) 
ASCll自 Size (μ) 5-6 6-IOx6-!l 
AscOllpore Size (μ1 3ふ-4.5x1.2-2 2.3-4.6x 1.6 3.ι-4.5x 1-2 
3.6-4x1.7 3.2-4.8 x 1.6-1.9 み-8x2-4
Conioillm 。lado目porillm(μ) (κ4z.8-X4 2.5) 4-22X 
15x4 
(9.2--2.9) 
Cephalosporillm (μ} 8-12.8 x 3.2--4 4-1 xト4
白 nidiophore(Graphium) 1 mm. long 
O(x 7.2-29) 
2mm.long 140-740 x 8-55μ 
RemarkR: In bTl¥cketB， mean values are given. 
According to the above statement， the fungus under con日idera.tionmay be 
回felyidentified 剖 Ceraloslomellapiceae MUNCH. 
HtJsl-planls and dislribulion: The presen t fungu目白eern日 toattack t he wood 
of many kind自 oftrees in Japan. The host-plan旬， collected by the writer田町e
given here. The figure日in出ebr舵 ket島田howthe strain number of pure culture 
isolated from the自pecimen. AlmOBt a.1 the sp釦泊len自 wereco11ect.ed by the 
senior writer unlesB otherwise noted. 
On Pinus denSJ'jlora S. et Z.“Ako.matu ". 
Naka.tugawa-ma.ti， Ena.-gun， Pref. Gihu， 12， X， 1932 (sもrl.inNo. 731); Sin-
ma.iko， Mitu-mura， Ibo-gun， Pref. Hyogo， 7， VL 1933 (No.841う); Akl¥8l.ki-mati， 
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Toha.ku-gun， Pref. To伽 ri，15， VI， 1933 (No.852) and Syosya-zan， Sosa-mura， 
Sikama-gun， Pref. Hyるgo，19， VH， 1933 (No.968). 
Oa Pinus parv~戸lia S. et Z.“E回e・ko・ma.tu". 
Ag自ma.tu，Nisiもikuma.-gun， Pref. Na.ga.no， 12， X， 1932 (自trainNo.732). 
Oa Pin凶 ThunbergiiPABL.“Kuroma.tu ". 
Kyu-syo凪n，Totもori-si，12， VI， 1933 (strain No. 851); Aka.si Park， Pref. 
Hyogo， 12， VI， 1932， by Y. TAKAH.¥8[ (Nos. 727， 728); Sin-mai1主0，Mitu・mura，
Ibo-gun， Pref. Hyogo， 7， VJ， 1933 (No. 843); Hig闘i-ya.ma，Kobe-si， 21， VII， 1933 
(No. 972); Tetukka.i・zan，Suma.， Kob自-si，21， VII， 1933. 
Oa Chamaecy，μ:ns oblusa S. 白色 Z. “Hinoki ". 
Syosya.-za.n， Sosa.-mura.， Sikama-gun， Pref. Hyogo， 19， VII， 1933 (日tra.inNo. 969). 
Oa Chamaecypan旨p"SlieraENDL・“Sawa.ra.". 
Ag自ma.tu，Nisitikumルgun，Pref. Na.ga.no， 12， X， 1932 (sもrainNo日.740，742). 
On Picea Glehni MAsT.“Aka-ezomatu ". 
Sapporo， Hokka.idら， VIII， 1931， by S. KA阻 1.
On Picea j~oensis CARB. "Ezomo.tu ". 
Sa.pporo， Hokkaido， VIII， 1931， by S. KAMEI. 
Ou Acer pi'clum THUNB.“Ita.ya-ka.ed白"
Ag自ma.tu，Nisitikuma..gun， Pref. Na.ga.no， 12， V， 1932. 
On Belula japonica SIEs.“Siraka.ba. ". 
Ag自ma.tu，Nisitikuma-gun， Pref. Na.ga.no， 12， X， 1932. 
On Kaloμnax ricinifoli・'umMrQ.“Ha.ri-giri ". 
Ag自mat.u，Nisitikuma.-gun， Pref. Nagano， 12， X， 1932. 
On Magnolia砂po/.仰向 S.et Z.“Hoho-no・ki".
Agema.tu， Nisitikuma-gun， Pref. Na.gano， 12， X， 1932. 
On Prunus indica THUNs.“Mizu-za.kura. ". 
Ag自ma.tu，Nisitikuma.-gun， Pref. Na.ga.no， 12， X， 1932. 
Oa Quercus glandifnlia BLUME.“Ko・nara".
Agema.tu， Nisitikuma-gun， Pref. Nagano， 12， X， 1932. 
VII. Phyaiology of the Fungua. 
The rel叫ionsb白色weenth自myoelialgrowth of C. piceae Mt!NCH andもheoulture 
もempera.tur自制 w自1創出自 hydrog自n-ionoonoeatr叫ionof oulture m自dia.wi1l be 
stated in自由pa.ra.tepa.pe四 incomp町i日onwi出出oseof C. pini and C. ips. There-
fore only t.h自fo11owingもwoi旬msa.re here dea.l t with. 
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L Characteristios ofも.heFungus on Culture Media. 
According to tb自 m自tboddesc討.bedin tb自firstpaper of thi自由eri伺，出e
pr倒自In~ fungus wa日grownon Va.riOUB culture media. Tbe growth at， 2500. a.ft自r














Summarized Characteristics of仇 l'awstomeUa.~ße Munch 
on Culture Media. 1. 
Re目ul旬 afterone week's culもureat 26"0. 
Radial For. Charac. Color of colonies.. Formation of mation teri耐口目 conidium Fungu圃 growもh of of sもra.in目 of aerial ∞lか Graph. Cspeoprhl alo-colonies my. nies. Color name 111m um ceJium 
mm. 
No.727 35 一 T Colorless 一 + + 
729 38 + T F.crl-drab + + + 
734 35 + T Colorless 一 + + 
740 35 + T " 一 + + 
746 42 + T Drah + 村+ + 
695 ]8 + T Dark olive + 一 付
No.727 33 + C Clove brown + 州 + 
729 32 側+ C色 Pale drah-gray 付+ + + 
734 32 +十+ C色 " 付+ 州 + 
740 32 + Cも DraJ:>.gray + -l1i + 
746 30 側4 Ct Hair brawD + 制* + 
695 14 + C Deep grayiRh olive + 一 t+ 
No.727 35 付+ Cも Vinaceou目huff 判+ 州 + 
729 36 村+ T Ecru.drab + 件 + 
734 36 + T Vinaceous buff + 州 + 
740 38 + T J.igl品 drab. + 州 + 
746 35 + T Naもa1brown + 件 + 
595 17 + C Deep grayish olive + 一 -l1i 
No.727 34 + C Color1ess 一 一 附1
729 35 + C " 一 ー 1IH! 
734 35 + C " 一 一 柵
740 34 + C " 一 + 柵
746 32 + C " ー 一 H刷
596 13 * C . Deep grayish olive t+ 一 柵
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Ta.ble VI. (Continued.) 
R且dial
For- Charac. Formation of mation Color 01 colonies" 
Cllltllre FllnltlS growth of もeri叫CIl
conidillm 
of 
media 自trains of aerial ∞10- GIrUa町p1h-αst今oprhlalo-colonies my- nies* Color name De胃r田celium um 
mnl. 
司忠
No.727 42 t+ Cも Smoke gray t+ iI* + 
729 39 目減 。も " + + + 
734 42 iI* Cも " t+ iI* + 
740 42 t+ Cも Deep grayish olive + t+ + 
746 33 H則 Cも " + + + 
595 20 + C " 付+ 一 iI* 
No.727 24 t+ Cも Colorle自由 一 一 t+ 
国民 729 24 + T " ー ー t+ 
笥
734 26 + T t+ " 一 一] 
740 27 + Cも " ー + t+ 
高 746 25 + Cも " ー 一 t+ 
595 13 + C Buffy brown + 一 t+ 
No.727 + 一 T色 Colorle問自 一 ー 一
晶司 729 + 一 Tも " 一 一 一
E 凶ZE 凶
734 + 一 Tt " 一 ー 一
740 + 一 Tも " 一 一 一出。
746 + ー Tt " 一 ー 一
No.727 + 一 T色 Colorle自圃 一 一 一~ 729 + ー T色 " 一 一 ー由
734 + 一 Tも " 一 一 ー
7ω + 一 T色 " ー 一 一Q P
'i46 + 一 Tt 一 ー 一" 
s s a』
No.727 +十+ + C Colorless 一 + iI* 
729 t+ + C " 一 t+ t+ 
734 + + C " 一 + + 
740 t+ + C Smoke gray + t+ + 
"6 t+ + C " + + + 
‘ぢ No.727 HIf + T FU8COlS + iI* t+ 
729 HIf + T ColorleB8 一 州十 + 
734 iI* + T色 " 一 側+ + 
740 fIt + T " 一 州1 + 
746 "* + C i Smoke gray + + + 
Stndies onα，.atost/JmtPn foetU M首NCH，もheCallSe of a Blue Stain of Pine Troos. 551 
Table VI. (Continued.) 
Radial 
For- Charac- Formation of mation Color of colonie目**
Cnlture Fllngn自 growth of 色erifltics
conidium 
media 自色rain目 。f aerial of col(ト G1rUaHp1 h. csphoprhI aIι 巴olonie日 my- nies. Oolor name llm celillm 
A28 ‘ 2zh
No.727 fIt 一 Tt Oolorle関 ー + + 
729 +t 一 Tも " 一 + + 
734 +t 一 Tも " 一 +t + 
740 + 一 Tも " 一 + + 
746 + ー Tも " 一 + + 
J48 a 2』g 
No.727 H川 一 Tも Colorle自目 一 + + 
729 柵十 一 Tも " 一 + + 
734 州 一 T色 " ー 柵十 + 
740 +t 一 Tも " ー 州 + 
746 + 一 Tも " 一 州 + 
Remark目:In位)0columns ofもheformation of aerial mycelillm， conidillm o.nd peri-
山田illm，the phl!1 Rign meo.n自もheformo.もion，the moreもheplus sign串






* 1nもhi目巴olllmnT meo.nsもho.ももhecoloni凹o.rethin o.nd C， comI叫ct.
酬 Thecolor no.m朗o.regiven曲目 Rl回 WAY'目OolorS回nclo.rcl. The nllm・
her of pll日目ign自inもhecolor clegr四円howsもhebT回 dもhof the COIOTed 
par旬 ofもhecolonies. 
Table VII_ 
Summa.rized Chara.c匂risticBof Cera釦stQmeUαpi<、eaeMunch 
on Cul旬 reMedia. n 
Re目ul旬o.f飴rthree weeks' cllもure0.も 26・C.
FOT- Cho.ro.c- OoIOT of colonieS** Formo.もionof mation もeristic円Fnngu自 of of Gro.ph-Cepho.lo-
自色ro.in目 o.erio.l colo- mm spoTlUm Peri-my- nies* Oolor no.me Degree coni- coni- もhecium問Iium dinm dinm 
No.727 一 T BntIY brown + 側t + ー
729 + T Clove brown + +t + + 
734 + T " + +t + + 
740 一 T OJiv白 brown + fI十+ + 一
746 + T Clove oJive + +t + + 
595 + C Do.rk olive + ー + 一
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Table VII. (Oontinued.) 
For- Charac. Color of coloniω" Formation of mation teristics Cultllre Funglls of of Giruam ph-Cephalo. media Rtrain目 aerial col(). spormm Peri-my-
me目' Color name Degree conl・ coni- もheciumcelinm 
dil1m diurn 
No.727 + T Clove brown + HIH + ー
729 -1ft C色 Olive brown + -1ft + 一
734 + T " + H則 + 一
740 + T " + H削 + 一
746 掛 T Grayish oliv白 -1ft 州 + 一
595 + C Deep olive Ht 一 柵 一
-ロ。ー No.727 + T Olive brown + 側 + + 
729 + Cも " + -1ft + + 
35 
734 + T Dark olive + 側十 + + 
740 + T " + -1ft + + S司L 
746 + T Clove brown + 柵 + + 宮
白
595 -1ft C Dark oliv自 -1ft ー 柵 一
No.727 + Cも Dark oliv白 -1ft l側 H削 一
昼時 729 + 。色 Buffy brown + 制 柵 一
01 734 + C色 " + -1ft 州 一
」ロ事ロ2 
740 + Ct Dark grayish olive + 側t 制* ー
746 制 C色 Dark olive + 村+ 情十 一。
595 -1ft C " -1ft 一 +十* 一
No.727 + C色 Deep伊-ayi目holive + 柵 + 一
729 側 Cも " -1ft + 件 + 
734 + Cも " -1ft 制 + + 
740 + Cも " + 制 + 一
746 -1ft Cも Dark olive + + + + 
595 制+ 。 " -1ft 一 -1ft 一
No.727 + Cも ω，1orle制 一 ー -1ft 一
昆国
729 + ct " ー ー 材+ ー
734 + C色 " 一 一 制 一
740 + Cも " ー + 掛 一
晶 746 + Ct " 一 一 掛 一
595 一 C Deep olive + 一 + ー
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Ta.ble VII. (Continued.) 
For- Charac- Oolor ofωlon岡崎 Formation of mation もeri凶csCultme Fungu聞 of of Graph-(向内ω句叩oωprnm1Hm1uIm media strains aerial ∞lcト 00101" name Degree ium Peri-my- nies* 。onJ・ com. 色hecium
伺 lium oinm oium 
No.727 一 Tも Oolorl明日 一 一 + 一
匙 729 ー Tt " 一 一 + 一、園 734 一 Tt " 一 一 + 一
国炉MBC H ・ 740 一 Tt " 一 一 + ー
746 一 Tt " ー ー + 一
No.727 一 Tt α>Iorle回目 ー 一 + 一s " 729 一 Tも " 一 一 + 一
734 一 T色 " 一 ー + 一
740 一 Tt " 一 一 + 一
746 一 Tt " 一 ー + 一
No.727 ー C Olive brown + + + 一
729 + C " + + + 一
734 + C " + 榊 + 一
官E"z F' ? 740 一 ct Dark grayillh olive fi fi十 + 一
∞ .s 'i46 + Ct Clove hrown + + + 一
‘・~ No.727 + T Dark olive + fi十 件 ー
729 一 T Oolorless 一 +柵 件 一
734 + T " 一 fi fi 一
740 + T Dark olive + 酬 fi + 
746 一 T 白 lorle関 ー iI+ + 一
よ8dL No.727 一 T色 OoJorJe自由 一 fi + 一
729 一 Tt " 一 fi + + 
734 一 Tt " ー fi + + 
740 一 Tt " ー ++ + + 
746 一 T色 " ー fi + + 
No.727 + Tt BufY brown + fi + + 
729 + Tt Clove brown + + + + 
734 + Tも " 仲 桝 + fi 
740 + T " + iI+ + + 
746 + T " + iI+ + 件
Remarko: The same is this tabJe with Table VI. 
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2. Effect of Free Oxygen on the Growth of也eFungus. 
E貸ectof free oxygen on th自grow色hof th自 fungu自wa日te自もedby th自 m自thod
given in th自foregoingreport of thi自由自ri倒. The test-tub自cultureof mo.lt-extro.cι 
o.go.r inocu1ated wi出血isfungus wa日 inserωdin旬0.1o.rg自 tube，in which the-
fre自 oxygenw倒的自orbedby o.lko.1ine solution of pyrogallol. Thus prepo.red 
test-tubes were kept o.t 240C. for three and seven do.ys， resp回出自1y. The rωu1ι 
which is given in Tab1e V1II， shows tho.t the fungu8 co.n noもgrowo.t 0.1 withouι 
free oxygen. 
To.b1e VlI. 
Effect of Free Oxygen on也eMycelia1 Grow位1
of Cerat側 tornellapiaae Munch. 
Temperatllr白色esもerl: 24・'0.
Af旬r3 rlays After 7 days 
Flugl日1 Withollも Withollも
日もramsI fre白 Conもrol fre Conもrol
oxygen oxygen 
liGMgr叫 colonie自 No growth CoJoniω34mm. in No.727 I No growぬ 16mm. in rliame旬r diame色町
IG倒 lgro同 hd，colonies No growth Coloniel! 35 mm. in 746 I No growぬ 17mm. in diame旬r diame旬r
1n regard to the conidium germination， the e貸ectof fr自由 oxygenwo.s tesもed_
It doe自noもto.kepl加。undero.naerobic condition. 
VIII. Disinfection E玄perimentsof the Fungus. 
1. Therma.1 De叫hPoints of也eConidia. 
The fuugus conidia， deve10ped on the cu1ture， were collect自dand suspended 
in water. The conidium suspension was immersed in water o.t various tempera-
ture， af旬，rthe method shown in t.he previous po.per. According句 there自u1t，
which is given in Tab1e IX.， the conidio. 10se the vita1ity with 10 minutes' immer-
sion in water at 520C. or 15 minutes叫 500C.
(See To.b1e 1X on next po.ge.) 
2. Experimen色自主oKill出.eConidia. by Disinfecta.nts. 
1n t.his experiment， one or two drops of the concentro.ted conidium suspen・
自ionwere o.dded to the solution自ofcorrosive sub1imaもe，copper自u1phate，u自pu1un，
formo.lin in vo.riou自白色rength. After one，也ree，six and 24 hourぜimmersion，two 
100pfuls of the solutions were transferred to 3% mo.lt-extract ag町. After one week 
incubation， the formation of the fungu自co1onieswo.s exo.mined. The re自u1t自 are-
given in Tab1e X. 






Thermal Death Pointo of Conidia of仇 ratostmneUα
pkeae Munch. 
Period 
Temperatnre of water (0.) 
of Con色rol
imm自官官ion 40f・ .8・ 同・
5 minn総自 + + + + + 一
10 " + + + + 土 一
15 " + + + + 一 一
20 " + + + + 一 一
* 5 minl1ぬs + + + + + ー
10 " + + + + 一 一
16 " + + + + ー 一

















Germicida.l Efficiency of Disinfectanto against Conidia 
of仇 ra如 tltOtnelUIpiceαe Munch. 





immersion 1: 4，α)() 1: 6，∞o 1: 8，0∞ 1: 10，0α、
1 hOl1r 一 ー 土 + + + 
3 hour聞 一 一 一 + + + 
8 " 一 ー 一 ー 一 + 
24 " 一 ー ー 一 一 一
1 hOl1r 一 ー 土 + + + 
3 hOl1T8 一 一 一 + + + 
e 一 一 ー 一 土 + " 










t白州耐~tI 101M間 xlf't1gr.) 
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CUPI田rsulphate， CuSO.5HO. 
FnnglJR Period Dilution 
of Conもrol同rain目
1口1町ler目IOn 1: 25 1: 1∞ 1:4ω 
1 hOllr 一 + + + + + 
3 hour~ 一 一 + + + + No. 727 
6 " 一 一 + + + + 
24 " 一 一 一 + + + 
1 hOl1r 一 + + + + + 
3 hOlJr自 一 一 + + + + No.746 
6 
" 一 一 土 + + + 
24 " 一 一 一 + + + 
U日pullJn.
FlJngu日 Period Dilntion 
日も，rain目 of Conもrol
1町lmer目IOn 1: 200 1: 400 1: 810 1: 1，600 
1 hom 一 一 + + + + 
3 hOlJr自 一 一 一 + + + No.727 
• 6 
" 一 一 一 一 + + 
24 " 一 一 一 一 + + 
1 hOlJr 一 一 土 + + + 
3 hom目 一 一 土 + + + No.746 
6 + + + " 一 一 一





1町1町ler目IOn 1: 100 1: 200 1: 41∞ 
1 hour 一 一 + + + + 
3 hours 一 一 + + + + No.727 
6 " 一 一 土 + + + 
24 " 一 一 一 一 一 + 
1 hOllr 一 一 + + + + 
3 hOllr自 一 一 + + + + No.746 
6 " 一 一 一 + + + 
24 " 一 ー 一 一 一 + 
Remarks: 1n仙istable the pll自由ignshows thaももheconidia w白renoも kil臥1by 
theもreatmenもandminlJ回目ign，killed. 
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3. E玄periment目toCheck the Fungus Grow也 byDisinfecta.nts. 
Checking efficacy of自omedisinfectants a.gainst the fungus growth w朗 alRo
ex.a.mined in出epresent studies. The disinfecta.nts were dilut.ed with sterilized 
ma.lιextra.ct solution朗 eptica.llyin t.est-tubes. After inoculating the fungus in 
the自esolutions a.nd keeping for 7 days at 270C.， the funglls growth was examined. 
According to the result， given in Table沼， the fungus growth w剖 notobserved 
in 1: 10，∞solution of corrosive sublima.te or 1: 5，000 solution of copper 
sulpha.te. 
Table XI. 
Checking Efficiency of Solution目ofDisinfi自ctantsagainst the Mycelial 
Grow也hof Cera.tolitomella plceae Munch. 
DiJution 
Fur】gl1自 Disinfectan旬 き g s g g s g g 豊富 Conもrolstrain珂
'司. . 
F・4 ，司 " . . . ーー 宇司 ー ー . . ー ー
Cupper sl1pha句 一 一 + + + + + + + 
No.727 Corrosive BubJirnate 一 一 一 + + + + + + 
Uspulun 一 ー ー + + + + + + 
Remarl:s : The pluR Rign河hOWBthat the fungus colonies appeared inもhe開。lutions
もe日tedand minu日sign，no growth. 
IX. Summary. 
1) The present paper IRもhethird report on th自由ap自tainsof wood in J a.pan， 
a.nd deals with the blue-staining fungu自ofpine wood， Ceraloslomella piceae MONCH. 
2) In Japan the fungus is found on wood not only of Pinus densグ'oraS. et Z. 
( = AkamaLIl， J apa.nese na.me)， Pinusμrt1IJolia S. et Z. (= Hime-ko・ma.tu)，Pi"附
Y万unb~"'glï PARI.・(= Kuromatu)， Picea Glehni MA8T. (= Aka・ezomatu)and Picea 
;efSoen.'1i・:SC拙 R.(=Ezoma.tu) but，叫soof Chamaecy，戸市 oblusaS. et Z. (= Hinoki)， 
Chamaeりμ市 p，~wJera ENDL. (= Sawa.ra.)， Acer piclum THUNB. (= Itaya-kaede)， 
Belula i切rpom切 SIEB.(= Sira.kaba.)， Kal/lj>a胤 xrz"cimjoli'um MIQ. ( = H町i-giri)，Prunus 
indica TBUNB. (= MIzu叫 .kura.)a.nd Quercus gla如ザoliaBWME (= Ko・nara.).
3 ) The hypha.e of this fungus peneもra.te，like those of Ceraloslomella ips and 
C. Pini， through the pa.renchyma.tous cells of medullary ra.ys from the cort.ex. 
toward出自 center，while they grow through the resin duct凋a.ndtracheids 
longi旬dina.lIya.nd出roughbordel'・edpits in the ta.ngential direction. 
4) Thi自 fungusproduces compa.ra.tively large， long-beaked perithecia， and 
for this r回Bonit is di宣告rentfrom C. pjni. The曲。osporesare reniform and noも
trunca.tely cylindrica.l， inthis regard the fungus distinguish倒 itselffrom C. its. 
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5) This fungus produc由自由econidia in the following three typ倒: (1) 
Graphium， (2) Clado自poriumand (3) Cephalosporium. The conidia. in the firs七
type are produced on large composite conidiophore聞， the自ynnemata，orもhe
graphium. Those of the 自由condtype are compa.ra.tively large， long elliptica.l， 
阻 dformed on the end of young hyph朗 verticilla.tely. Fur出er七hョconidiaare 
al回 for~edin a ball制 inthe genus Capha.losporium. These conidia. a.re mostly 
found in出emedium and r自由emblingto出0自eof Graphium type in由乱pe.
6) The回 cospor倒 andthe conidia.自wellprominently， on the g白rmination.
7) The fungu自 grow自 wellon the culture media， and the growth rate a.t 
amode四回旬mperatureis much自mallerthan th叫 ofC. pini and C.かs. Withou七
free oxygen neit，her the conidium germina.tion nor the mycelial growth t.akes 
place. 
8 ) The conidia. 制 wellas the ascospores a.re killed by a trea.tmen七inwater 
at 520C. for 10 minutes or 5O:>C. for 15 minut倒， a.nd 1.1白oby one hour'自imm自問ion
in 1: 4，0ω 自olutionof corrosive sublimaゐeor 1: 200日olutionof forma.lin a.nd 
U自pulun. The fungu自 canno long白rgrow in ma.lt-extra.ct aga.r， contD.ining 
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Explanation of the Plates， 
Plate XXV. 
Fi，. 1. A transverse 鴎 ctionof “Kuromatn" (Pi，制 sTIz""lurgが PABL.)，attacked by 
Ctralostormlla foeat M苛NOH. The pine tr伺 wasgrowing in a sand dnn白 inもhe
Banzan Staぬ Foresもin Pref. Toもori，and cn也on Jllne 12， 1933. Showing もhe
hlue Htain of the同p-wood.
Fig. 2. Two periもhecisof CeraloslOf1Uln fotat， pr吋uωd011 pine wood，∞lIected aもAka-
蝿 ki，Pref. Totωri， on Jl1ne ]5， 1933. (x 75) 
Fig. 3. Two graphia of C. pi・'UtU.develoI叫 onpine w∞d (Pimu densijfom)， collec凶 M
Nakatngawa-mati， Pref. Gihn. (x 150) 
Fig. 4. Head!l of the 柚 meone日. 8howing the laT酔 bllndlesof numerous conidiophore目・
(x350) 
Pla.te XXVl. 
Sections of hlll&瑚 inedsap-wood of pine tree (民間 de制 ijlorn)，attacked hyαn拠
.slo欄 u/afolal MUNCH. Showing the dark hyphae penetrating the cell回 inm副lullaryray圃
andもracheidll. The flgurωwere drawn from waもer-molln加 1preparations with an aid 
()f camera Ilcirla llnder Zei田 K10 x and Apochromat 40 x; and w自rererlllcedωone 
half the original size. (x 250) 
Fig. 1. Transverse section of bll1&-stained sap-wood of pine. Showingもhedark hyph朗
inもhece))s of medullary rayll . 
.Fig. 2. Radial， longitudinal section of blneト同ainedsap-wood of pine. 
Fig.3. T岨 gentil¥l，longiもlldinl¥l目的tionof blu&stained 随p-w∞dof pine. 
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Plate XXVlI 
Conidia and conidiophores of C~mtosf，開1'U1Iapiuae l'IUNCR， developed on pota~extro時
agar， and the conidium germina也ion. The fi宮山明 were drawn from waもer.・mounぬd
preparatioIls with an aid of camera lucida under Zeiss K 10 x and Ap∞hromat 90 x， ancl 
were reducedω0.68 times of色heoriginal size. (x 1，500) 
Fig. 1:' 2. Conidia and conidiophores of C. tiuae， in Oladosporium.type. The conidia. 
are prodnced verticillately and ca'ぬnula旬Iyon the conidiophore臥
Fig. 3. Conidi畠 inOlado坦porinm.type.
Fig. 4. Oonidia and cOl1idiophores in Cephalosporium・旬pe. The coniclia are 戸市inced
in balls on tips of the hyphal hranches. 
Fig. 5. Conidia prorluωd on a graphium， developed on potato-dextrose agar. 
Fig. 6. Germination of conidia， in 3% malt-ex色ractsolntion 山 er24 hOurR' incnhation 
at 24・O.
Plate XXV1U. 
Perithecia，制ci，a仰向pore自 an<1conidia of C~roloslolN/la piuae :¥IUNCR， drawn from 
wa'ぬr・mountedpreparatiol1s wi也han aid of camera lucida. 
Fig. 1. Oonidia in Oladosporium.句pe，develo伊 don potato-dextrose agar. (x 1，5∞) 
Fig. 2. Two periもhecia. ( x 150) 
Fig. 3. AscI. (x 1，5∞) 
Fig.4. Ascospores. (x 1，5∞) 
Fig. d -7. Pieces of the peri色hecialbωks: (x5∞) 
Pla旬 XXIX.
Germinωion of the a.Bcospores ofαratostomula fo~ae MUNCH. The fign陀swere 
drawn from water.・mOlln旬dpreparation目 wi色h an aid of camera lllcida under 7.ei開
K 10 X or K 20 x and Apochromat 40 x . 
Fig. L Germina色ionsof回伺sporesin 3% malt-extract solution a仇er14 hours' incuba-
也ionat 2'70. (x 1，5∞) 
Fig. 2. Germina色ion日ofa舵 osporesin 3% malt-extract solution after 20 honrs' incllha-
tion at 27'0. (x 700) 
Fig. 3. Secondary conidia produωd onぬegerm.tubes from創 cosporω，kept in 3% 
malt-ex伽 ctsollltion a色27'0.，and their germlna色ion. (x 1，関0)
PLATE XXV. 
Fig. 1. Flg. 2. 
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